Currently, Russia and China are in an intermediate position between rich developed countries with declining indigenous populations and poor developing countries with a relatively fast-growing population. However, if China is the world leader in population size (1.38 billion people), Russia, with its much larger territory, has almost ten times less population (144.3 million). However, according to the UN forecasts both countries are facing the same challenge in the 21st century: it is a significant reduction in population size, which necessitates the identification of the prerequisites, causes and effects of the upcoming demographic transformations. This fact determined the purpose of this article -analysis of the population development in Russia and China in the first decades of the 21st century, identification of its differences and general trends. The research was based on statistics from the United Nations, the World Bank and the World Health Organization. The author analyzes the dynamics of population size, age structure, gender ratio, natural movement (fertility and mortality), life expectancy and mortality rate structure. Trends of population development both common for two countries and specific for each of them, were identified; according to the author, they should be taken into account in shaping responds to demographic challenges and in elaborating mechanisms for managing demographic processes.
Introduction
The current development of the world population is characterized by two distinct poles: on the one hand, rich developed countries with declining indigenous populations, and on the manage the demographic processes. The purpose of this article is to analyze the population development of Russia and China in the first decades of the 21st century, to identify its differences and general trends. Selecting this time interval for analysis is not accidental: during this period, a model of cross-border Russian-Chinese relations is being finalized, strategic and trade-economic cooperation developed most actively. In addition, the beginning of the 21st century in both countries was marked by an increase in a number of disturbing demographic issues, the most acute of which is population ageing.
Theoretical background. Many scientific works are dealing with the study of the population development trends in China in the 21st century, including the challenge of rapid population ageing, the exhaustion of the "demographic dividend", and the reduction of the working-age population (Waldman 2005; Wang 2010; Peng 2011; Di Stefano 2012; Iontsev 2014; Zhoochao 2014; Larionov et al. 2015) . Particular attention in a number of studies is paid to the demographic consequences of the "One family -one child" state policy to decrease the birth rate (Li and Zhang 2011; Pochagina 2014; Guleva 2016) . At the same time, some scholars contest the role of State actions in shaping contemporary demographic trends, giving crucial importance to the factors of globalization, socio-economic country development and demographic transition (Waldman 2005; Yong 2010 ). Changes in the population dynamics in Russia in the 2000s were analyzed by a wide range of authors and scientific groups (Vishnevsky 2004; Osipova and Rybakovsky 2009; Rybakovsky 2011; Zhiromskaya 2012; Aganbegyan 2017; Lokosov and Rybakovsky 2017) . In these works, the key demographic challenges are most often associated with high mortality rates, low life expectancy, low birth rate, depopulation and demographic ageing. However, there are not many works devoted to the study of common features and specifics of population development trends in Russia and China (Dudchenko 2002; Li 2003; Ryazantsev and Qionglan 2016) and they mainly deal with the inter-country migration flows, which actualizes the need for a more detailed study of this issue.
The information basis for the research are official statistics from international organizations, namely the Health Nutrition and Population Statistics databases of the World Bank, Global Health Estimates of the World Health Organization, World Population Prospects of the United Nations.
The review of population development trends in the two countries was carried out on the basis of indicators of population size, its age composition, gender ratio, natural movement (fertility and mortality), life expectancy and mortality patterns. When working with data, general scientific methods were used -analysis, comparison and generalization, tabular and graphic method.
Results of the study
As noted above, the population of China is almost 10 times larger than that of Russia. In addition, there is a difference in the dynamics of this indicator in the period between 2000 and 2016. While the population of the People's Republic of China increased by 9 per cent during the period under review (116 million), the population of the Russian Federation, by contrast, decreased by 2 per cent (2.3 million).
In 2000-2016 there was no significant change in the number of rural and urban residents in Russia (Fig. 2) . Throughout the period, the urban population in the country was steadily higher than the rural population (2.8 times on average). In China, the situation is different: urbanization was faster during this period (an average of 3 per cent per year; Fig. 1 ). Until 2010, the rural population of China numerically exceeded the urban, but the trend of reduc- -nutrition-and-population-statistics# ing the number of rural inhabitants resulted in the fact that since 2011 the ratio of rural and urban population changed in favour of the latter.
Whereas in 2000 the share of urban and rural population in the People's Republic of China was 36 and 64% respectively, in 2016 it was 57 and 43% respectively (Fig. 3) . In Russia, during the period under review, the proportion of urban and rural population has changed insignificantly: in 2000 it was 73 and 27% respectively, in 2016 -74 and 26% respectively (Fig. 4) . Thus, in China the process of urbanization in 2000-2016 proceeded more intensively in comparison with the Russian Federation, which is largely explained by the largest in world history flows of internal migrants "from village to city" (Wang 2010: 245) . In Russia, Disproportion in sex ratio is currently an important feature of the population development both in China and Russia. However, the essence of this issue is different in two countries. Whereas in China the male population exceeds the female population, in the Russian Federation, on the contrary, the number of women is higher than that of men. Thus, in 2016, per 1,000 men there were 941 women in China and 1,152 women in Russia (Fig. 5, 6 ). However, it is important to consider the age profile of the sex ratio. During the period under review, the male population in China exceeded the female population in the age groups of 0-14 and 15-64 years, while in the group 65 years and over there was a reverse proportion. In the Russian Federation, the gender imbalance with the numerical predominance of the male population is in the population of 0-14 years; the ratio changes in favour of women in the age group 15-64 years and reaches the highest value in the group 65 years and older (by over 2 times!). At fertile age (15-49 years), the sex ratio in China is 934 women per 1,000 worldbank.org/data/reports.aspx?source=health-nutrition-and-population-statistics# men, in Russia -1,009. Thus, the problem of gender imbalance is most acute for the Chinese population of childbearing cohorts.
According to experts, the gender imbalance in China is a result of the policy of limiting the birth rate. It resulted to a number of serious consequences: the problem of male solitude and celibacy due to the number of grooms exceeding brides, the spread of same-sex relationships among men because of the inability to form a heterosexual couple, aggravating the criminal situation associated with trafficking girls (Zhoochao 2014: 87) . The gender imbalance of the population of Russia in the 21st century is caused, first of all, by the numerical predominance of the female population over the male population in older age groups, which Russian researchers explain by higher mortality rates of men and significant differences in the life expectancy of men and women (Rimashevskaya 2001: 36; Sinelnikov 2017) .
Both in China and Russia, during the period under review, the proportion of the child population decreased (from 25 to 18 per cent and from 18 to 17 per cent respectively) and the proportion of older persons increased (from 7 to 10 per cent and from 8 to 10 per cent respectively). It should be noted that in both countries, the proportion of older persons aged 65 years and over has long surpassed the mark of 7%, therefore, according to the scale of population ageing of the United Nations 1 , their population is recognized as "ageing". According to UN forecasts, the share of population 65 years and older in China will reach 26% in 2050 and 32% in 2100, in Russia -22% and 24% respectively (World Population Prospects 2017: 239, 249).
Demographic ageing is a global trend that is an inevitable consequence of demographic transition. The hallmark of ageing in China is its acceleration in the late twentieth and early twenty-first centuries, mainly due to a decline in fertility (so-called "bottom-up ageing"), which was also facilitated by the implementation of the "One family -one child" policy (Larionov et al. 2015: 185) . The average annual growth rate of the proportion of older persons during the period under review in China reached 0.2%, in Russia -0.1%.
In the Russian Federation, one of the main causes of ageing is also the reduction of fertility to the below replacement level. However, the specificity of the transformation of the age structure of the Russian population is due not only to the evolutionary process of demographic transition. It is also rooted in "spontaneous" factors, namely historical disasters of the first half of the 20th century and their "echo", which strongly deformed the age pyramid, contributed to the wave-like dynamics of the number of all age groups (Vishnevsky and Shcherbakova 2018: 57) .
Currently, the age structures of the population of the two countries have common features, namely similar proportions of the population under 15 years of age (18% in China and 17% in Russia) and population 65 years of age and older (10% in both). A distinctive feature of the population development in the PRC in 2000-2016 is the increase in the share of the working-age population (15-64 years) in the total population (from 69 to 72%), as a result of which most favourable age structure parameters were created, which provided a "demographic dividend" to the country (Lee and Mason 2011) . In Russia, the proportion of this age group has not changed significantly during the period under review (69% both in 2000 and 2016).
The construction of age-sex pyramids also helps to characterize changes in the structure of the population. By the beginning of the 21st century, both Russia and China had noticeable "dips" due to the socio-economic turmoil and political events of the 20th century. So, on the pyramid for the Russian Federation there are "dips" in the number of children born in the 1990s, as well as of people whose childhood and youth fell on the years of the Second World War (so-called "children of war"; Fig. 7 ). Sex disparity is visible only in the older age (60 years and over), due to higher male mortality. Such a pyramid indicates a regressive type of reproduction: when mortality decelerates, fertility decline continues, and the population ages significantly. The age-sex pyramid of the population of China in 2000 also had evident "dips" in the age groups of 0-9 years and 15-24 years (Fig. 8) , which can be associated with the consequences of the "One family -one child" family planning policy of the state. The population group of 15-24 years old is children born in its most active period, which was the end of the 1970s and early 1980s. The "dips" in the number of children from 0 to 9 years of age is associated with the decline in the number of the most active childbearing generations due to the first stages of the policy of limiting the birth rate. In the pyramids for 2016 in both countries, the consequences of the previous "demographic waves", shifted to older age groups. Thus, in Russia, they were expressed in the "fall" of the population of 15-19 years of age, in the increase of sex disparity in older ages (Fig. 9 ). In the age pyramid of the popu- (Fig. 10) are clearly seen. Thus, wave-like processes continue to influence the age-sex structure both of the Russian and Chinese populations.
The analysis of the age structure of the population of China and Russia from a gender perspective allows to reveal additional differences. Between 2000 and 2016 in China the share of children under 15 years of age among men and women decreased significantly (by 6.7%), while the share of the working-age population and the elderly population increased (by 3.7% and 3.1% respectively) ( Table 1 ). In the Russian Federation, the age distribution of men and women has not changed significantly.
It is noteworthy that currently, the age composition of the male population in China and Russia is identical. While among the female population in China the share of working-age groups is higher (72.3% in China compared to 67% in Russia) and in the Russian Federation the share of children under 15 years of age is higher (17.3% in Russia compared to 10.8% in China).
The dynamics of the age structure entails changes in the dependency ratio. The dependency ratio reflects the number of dependants (children under 15 years of age and over 65 years of age) per 100 persons of working age. In China, the ratio declined from 46.1 in 2000 to 38.5 in 2016, with a minimum value recorded in 2010 (35.6%) (Fig. 11) . A low depen- calculations of the Spanish demographer David Reher, the rapid demographic ageing with a significant reduction in the proportion of the working population in China, may result in closing of the "window of opportunity" already the next decade (Reher 2011). In Russia, the total dependency ratio did not changed significantly between 2000 and 2016: from 44.3 per cent to 45.1 per cent, while the burden of people aged 65 and over increased from 18 to 20 per cent (Fig. 12) . Currently, the dependency ratio in Russia is 6 p.p. higher than in China (45.1% versus 38.5%), mainly due to the elderly (20% versus 14%).
Population dynamics and age structure strongly depend on natural movement, which in turn is determined by the birth and death rates. Between 2000 and 2016 in China, the birth rate consistently exceeded the death rate (by 1.8 times on average; Fig. 13 ). However, in 2000 the gap in their value was 2.2 times (14 ‰ versus 6,5 ‰), while in 2016 it was 1.6 times (12 ‰ versus 8.7 ‰).
In Russia during the period under review, the situation was different. Until 2011, the death rate exceeded the birth rate, and there was a natural decline in the population (Fig. 14) . However, in 2012 the values of these indicators were equal, and since 2013 the birth rate be- One of the most important indicators of reproduction is the total fertility rate (TFR), which represents the number of children that would have been born on average to a woman over her lifetime, under the condition that current age-specific fertility rates remain unchanged (Rybakovsky 2005: 64) . The dynamics of this indicator in China and Russia during the period under review showed an upward trend (Fig. 15) . In 2000-2011, the TFR in the People's Republic of China was consistently higher than in the Russian Federation. However, the gap in its value gradually narrowed and in 2012 there was an overturn in the trend: the Russian figure exceeded the Chinese one. As a result, by 2016 TFR was 1.75 in Russia and 1.62 in China. The most noticeable rise in Russia occurred in 2006-2012, which is explained by both the influence of structural factors (numerous generations born in the 1980s were in the active reproductive age during this period) and the intensification of the state population policy (the introduction of additional measures to stimulate the birth rate, in particular the "maternal capital").
In both states, however, the TFR level is below the level required for reproduction (2.11). This fact is confirmed by another demographic indicator -net reproduction rate, which reflects the proportion of maternal generations replaced by daughters. According to the latest UN data on average for 2010-2015 in China its value was 0.726, in Russia -0.807 (World Population Prospects 2017). Thus, in both countries it has not reached 1, and therefore, maternal generations are not completely replaced by daughter generations, but only 73% in China and 81% in Russia. The TFR in China has been below the level of reproduction for almost twenty years. The situation is complicated by the fact that such an intensive transformation of the model of population reproduction took place in China in an extremely short time -in just two to three decades, while in European countries it took almost a hundred years (Korolev 2013) .
Infant mortality is one of the most important integral indicators, which characterizes not only reproductive health, but also the demographic situation as a whole, reflecting the socio-economic well-being of society (Shabunova 2010: 157) . The infant mortality rate between 2000 and 2016 declined markedly in both countries: its ratio decreased by 72% in China and 60% in Russia (Fig. 16) . During the period under review, this figure in China was higher than in Russia. However, the gap in its value decreased from 1.8 times in 2000 (30.1 There are noticeable differences in the mortality patterns of the two countries. In 2016, the standardized death rate in China exceeded Russian for such causes as respiratory system diseases (4 times), nutrition disorders (3 times), diabetes, the musculoskeletal system diseases, neurological diseases, diseases of the sexual area, endocrine and immune diseases, blood diseases (2 times), neonatal conditions (1.5 times) ( Table 2) . At the same time in Russia, the death rates exceeded the ones in China for the following reasons: mental and behavioral disorders (9 times), sudden infant death syndrome (7 times), intentional injuries, infectious and parasitic diseases (4 times), digestive system diseases (2 times), cardiovascular diseases (1.5 times), respiratory infections, skin diseases and unintentional injuries (1.4 times). Between 2000 and 2016, both in China and Russia mortality from large classes of causes of death decreased -infectious, maternal, perinatal and dietary disorders, non-communicable diseases and external causes of death. Much of this progress was due to the development of national health care systems. In Russia, the National Project on Healthcare was launched in 2006, and the Health Development State Program for 2014-2020 was adopted. The priorities of the new Government policy are: improvement the health of citizens, raise in availability and quality of medical care, development of primary medical care and the preventive medicine, improvement of specialized, including high-tech medical care. In China, in 2009, health reforms aimed at expanding citizens health insurance coverage (especially for low-income citizens and rural residents), improving primary health care and hospital financing systems, increasing the availability of medicines (Süssmuth-Dyckerhoff and Wang 2010) .
At the same time, during the observed period in China, growth in mortality from certain cases was noted, namely from nerve system diseases (by 31%), mental diseases and diseases caused by consumption of psychoactive substances (by 23%), skin diseases (by 25%), diseases of the musculoskeletal system (by 8%) and the sex area (by 5%). In Russia, only growth in mortality from infectious and parasite diseases was noted (by 7%).
Reduction of the death rate in both countries resulted in an increase in life expectancy: between 2000 and 2016 it increased by 4 years in China (from 72 to 76 years) and by 6 years in Russia (from 66 to 72 years) (Table 3) . Growth in the life expectancy was true both for 
Conclusions
Population development in Russia and China in the first decades of the 21st century has some similar trends. Firstly, these are common trends in the dynamics of demographic processes: population ageing primarily due to a decrease in birth rates, and, as a consequence, the dependency ratio growth, decrease in the level of general, infant and maternal death rates, mortality due to infectious diseases and digestive disorders, non-infectious and external causes of death, increase in life expectancy in men and women. Secondly, similar reproductive characteristics, namely, a below-replacement population reproduction pattern due to low birth rates. Thirdly, similar parameters of population structures in terms of approximately equal shares of the under-age and the elderly cohorts and identical age composition of the male population. At the same time, the population development in China and Russia has significant differences related to the specifics of historical, sociocultural, economic and political conditions of the development of the two countries. The demographic characteristics of the two nations are to a large extent explained by differences in the stages of demographic transition. In Russia the "window of opportunity" for achieving a demographic dividend has already "closed" (after 2008 it faces a sustainable reduction in the share of working-age population and the dependency ratio growth). Meanwhile, China continues to benefit from the "demographic bonus" to this day, though this effect is forecasted to exhaust itself soon. Besides, the nature of the "demographic waves" in two countries is different: in Russian they are rooted in the wars and other political and socio-economic disasters of the 20th century; in China they are the result of the shifts of the State population policies in 1970s and 1980s.
The features of the population development in China in the 21st century are:
• a high rate of urbanization, but a lower share of urban (57% vs. 74%) and a higher share of rural population compared to Russia (43% vs. 26%); • an increase in the proportion of the working-age population, a decrease in the overall dependency ratio and especially in the dependency ratio of children, which results in demographic dividend benefits; • the positive natural population growth due to the prevalence of births over deaths;
• increase in death rates from diseases of the nervous system, mental disorders and disorders caused by the use of psychoactive substances, skin diseases, diseases of the musculoskeletal system, diseases of the sexual area. The features of population development in the contemporary Russia are: • gender imbalance caused by a significant predominance of the female population over the male population in the older age groups; • excess of deaths over births during [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] , and, as a consequence, the natural decline of the population (depopulation). In 2016, birth and death rates again equalized, and "the second stage of depopulation" began; • growth of death rates from infectious and parasitic diseases, which some experts identify as the "reverse epidemiological transition" (Semenova 2005: 256) ; • lower life expectancy than in China: by 5 years (72 years in Russia compared to 76 years In China). The most noticeable lag in the life expectancy is among the male population -by 8 years (67 years in Russia compared to 75 years in China);
• higher death rates from mental and behavioural disorders, sudden infant death syndrome, intentional injuries, infectious and parasitic diseases, diseases of the digestive system, cardiovascular system diseases, respiratory infections, skin diseases, unintentional injuries compared to China. These specific and common features of the population development in Russia and China should be taken into account in the construction of internal and international policies of both states, in shaping responds to demographic challenges and developing mechanisms for managing population processes.
For both China and Russia, the priority political measures should include the adjustment of the economy, the labour market, social systems (pension, health, social protection) and the nation as a whole to the population ageing. In means increasing the employment of older persons, encouraging employers to hire people in this age group, improving pension systems and social protection. Steps in this direction are already being taken. Thus, in Russia the retirement age has been raised, employer liability for dismissal of people of pre-retirement age has been introduced, and the unemployment benefit for persons of pre-retirement age has been increased. Unfortunately, these measures do not fully address the problems of the quality of life of older persons and the growing economic and social burden on the State and the working-age population. As noted by R. Lee and A. Mason, in order to better implement the second demographic dividend, which represents increased accumulation of assets, policies must be adopted to encourage creation of post-retirement savings by the working population (Lee and Mason 2011) . The Governments should optimize resources to effectively implement the potential of pension-age people.
Moreover, it is fundamentally important for both countries to implement of a set of measures for the formation of favourable parameters of population reproduction: for Russiato overcome depopulation and stimulate fertility; for China -to stabilize fertility and the population size. In the 2000s, the principal measures of the population policy of the PRC were aimed at stabilizing the low birth rate with an emphasis on improving the quality of the population (Veremeychik 2015: 263) . However, in 2016, the Chinese leadership, faced with the unfavourable consequences of the family planning policy, announced a new "One family -two children" course (Kupriyanova and Yanishevskaya 2017: 53) . Since the mid2000s Russia has also taken active steps towards overcoming the demographic crisis: national projects, concepts and programs of demographic, family and migration policies have been adopted and implemented. In 2018, the Russian Federation approved the National Projects "Health" and "Demography", aimed at reduction of mortality (first of all, mortality among working-age population, infant mortality, mortality from diseases of the circulatory system, neoplasms), increase in life expectancy, increase in the total fertility rate, increase in the proportion of citizens with a healthy lifestyle. The implementation of an active population policy in both countries improved the situation, but has not removed all the challenges. That is why it seems expedient to carry out constant state monitoring of population development threats, according to which population policy will be improved.
